Functional complementation of Drosophila itpr mutants by rat Itpr1.
The Drosophila inositol 1,4,5-trisphosphate receptor (IP(3)R) and mammalian type-1 IP(3)Rs have 57-60% sequence similarity and share major domain homology with each other. Mutants in the single Drosophila IP(3)R gene, itpr, and Itpr1 knockout mice both exhibit lethality and defects in motor coordination. Here the authors show that the rat type-1 IP(3)R, which is the major neuronal isoform, when expressed in the pan-neuronal domain in Drosophila, functionally complements Drosophila IP(3)R function at cellular and systemic levels. It rescues the established neuronal phenotypes of itpr mutants in Drosophila, including wing posture, flight, electrophysiological correlates of flight maintenance, and intracellular calcium dynamics. This is the first in vivo demonstration of functional homology between a mammalian and fly IP(3)R. This study also paves the way for cellular and molecular analyses of the spinocerebellar ataxias in Drosophila, since SCA15/16 is known to be caused by heterozygosity of human ITPR1.